e m m % 

BULLETIN OF BOTANICAL RESEARCH 


1983 SEIM 
July, 1983 


Vol. 3, No. 3 


Wi il ft ^ % 

m ft @ ft £ 3* 

A NUMERICAL TAXONOMY OF CHINESE 
RHODODENDRON SUBSECTION LAPPONICA 


% 


* 


Yang Han-pi Xu Ke-xue 


f$ £ 

fcskT-'h 

^45^ OTU' s x46^«^M^ft^ 0 iflfc 

otu' s 

tmc##^^^ jk, 

UPGMA, WPGMA, • a£Pktb8iKft (M3) ft? 

as WPGMA &}®%m o 

I. SiUtfc 

BSiE&fia-Xjffi#, BpftiljaFftB&lt. 

l. «E5&*££±, «, £ 


gS|i: jfcK, 4 1 J3I4^KItWBr (Institute of Botany, Academia Sinica,. 
Beijing). 

tlbS, 4 , fS#LH , SfHJf9£4 , 'li‘ (Chinese Rural Development and Research Cen¬ 
ter, Beijing). 


— 75 — 



2 . # 2 fcffc^±» Hi 

Wfi»j 

3.&i&a^±, JUffi. St®MflSilitfcilliEa#lfe^. A£3E 
M75.5% 0 #W#^r&Jiis64.4%' 0 

MW&M&sHaffcto##ss!o a^ntai 

n. ±s± i mn&m%mm 0 

ili±£n^ «f^lllt^^)) l±slfE $ WS 111 f± B-1 32 a {Rhododendron 
Subsect. Lapponica), 2 32 $\7 A#„ 

/BiiAo aifMK/h, fl|-TiES&K-tfS 

a^AWfiHjggo ftftwt, fe 

mif W&5H&, «ii«5 WL-&Z 5 —10; i-!i)^i. 'mi-\-c n-p 

ti^wmmmvo ^ n & ^ & % 


ffl-o 


^aEia^W^Win^ttBI (#• burjaiian: ;) fX^'-fri T'^ScDl iili iSH i-& 


Sin i^llltifll (#• lapponicuni) ^ ^fetlU[A]i£tH!ll*.3iH'lb #H’h] W{ 

a5.d>»^apJ®MtiSf, Mia Is-. EPISE, Hife. H 
S^^t^Ti^MfelKSfilJlIscfliiilSi/lvi^: 
'.'iiliJliilx:, Wj&JzM/ ft I, l'itt% 
£'&&, #fli]J&fe±8jig]®r*iJJjSft, ff-MWifo MI5i9iea I. B . 
BalfourCl}, 1930^g J. B. StevensonC2 ] t 19494£. SleumerC3), 1961 Ag- 
MalyschevCO, 1975^ M. N. Philipson et W. R. PhilipsonCoOJJ. 
1980^1. Cn\len^^mm%, U'^n^mMlo fiilijH 1 

{XlX&jflA'fc 



— 7-6 



m n $ -n m 


M745^^| (JUitUpttl! 

mv cotu) 0 ^ 

^^>#MsE^#ja^io ^4 >bu 35^ (^-tiimh) ^ftjjg Phi- 
lipscn et Philipson & 

J. Cullen jcJJAjftSEg&ftf OTU 37, «4>B 

Wmm'M: -ttslCT)) OTU 38—44 (OTU 

45B2UAW) otu n 0 


*1 niiittmsattttw^auittcoTujjm.+ig^iga^#*. 


o 


M 

2T 

rate 1 # 


& 

s 

3¥ 

/ 







j*Ss 


T 

U 

U * 

JSS'Jii:®* 

i 1 1 

?#!■& 

% 

■s 

1 

6! 11 Hill R. cuneatum W. W. Smith 


+ + 







2 

R. tsaii Fang 


+ i 




1 


3 

IS&cEitffij R. intricatum Franch. 

i + 

+ 

j 





4 

tKftt hg§ R. hippophaeoides Balf. f. 

& W. W. Smith var. hippophaeoides 


+ 

+ 







5 

5JJI!t±Si R. hippophaeoides var. occi- 
dentale Philipson & Philipson 


+ 








6 

R. thymifolium Maxim. 



+ 


+ 

+ 




T 

3h3£ttnS R. websteranum Rehder & 
Wilson var. websteranum 



+ 







8 

KAtlH R. websteranum var. yulon- 
gense Philipson & Philipson 



+ 







9 

jUJETili R. nitidulum Rehder & 

Wilson var. nitidulum 



+ 







— 

10 

liJtlthiS R- nitidulum var. omeiense 



+ 







Philipson & Philipson 










11 

JI f-tri! R. dowuense H. P. Yang 



+ 







12 

R. complexum BaIf. f. & 

W. W. Smith 


+ 









— 77 — 




\ 

/v 


ftjig ift It 

H-rt 

. ! 

‘3v, 

o\ 

!fl ft ft 

ft it 


^'Jil IS it 


! 

T\ 

iS 

Sft 

M 

u\ 

- I 

J ■ 

. i _ 

\ 

13 

TKertisI R. yungningense Balf. f. 


1 1 i 

+I+ 1 1 

1 L 

j 


14 

Httf-fiBi R. tapetiforme 

+ ;+; : ! 


1 

Balf. f. & Kingdon Ward 

! 1 1 j 



15 

R. dasypetalum Balf. f. 

i+' : 


1 

& Forrest 

! ! 



16 

OffttLS® R. amundsenianum Hand.- 

; ! ! 

; .+ I 

' 

1 

Mazz. 




IT 

R fastigiatum Franch. 

' + ! \ I 

; : 1 

i 

1 

81 

ftvsi'tiBS R- flavidum Franch. var. 

1 +' 



flavidum 

1 



19 

ftft fctft® R- flavidum var. psilostylum j 

1 4- 

i 

■ i 

i 

1 | 

Relider & Wilson j 

1 

1 

20 

.ftSftJft® R. impeditum Balf. f & f 

' . 1 

.+ + , 


1 

W. W. Smith i 

i 



21 

ftixtbft R- polycladum Frauh. | 

+ j 


[ 

i 

22 

iiKtfcl)® R- orthocladum Balf. f. & 

+ + 


1 


Forrest var. orthocladnm 


1 


23 

litiliS R. orthocladum var. longis- 

] 


i 

i 

tylum Philipson & Pliilipson 





24 

ftTti'i’hl R. orthocladum var. microleu- 

, 

f 

! 

Vi 


cuti (Hutchinson) Philipson & Pliilipson 



I 

25 

R. minyaense Philipson 




! & Philipson 


1 

' 


26 

27 

28 

29 

30 

31 


fhK R. bulu Hutchinson 

ftftfchtB R. telmateium Balf. f. & 

_W.JW. S mit h_ 

ftft fit M R. nivale Hooker subsp. 

nivale 



R. nivale subsp. boreale 


Philipson & Philipson 

ft ft'fill 

R. nivale subsp. australe 


Philipson & Philipson 

tS til fill 

R. lapponicum (Linnaeus) 


Wahlenbercj 


+ -!- 


11 1 

ifth. 


+ 

+ ; + 

i 


— 

-hi 

i 

U-L 




i i + i+ 

HE, SW-. I«, 



1 1 j ! 

Snitft, -ftp! 


— 78 ~ 







* 


•*. 


o \ ii M 4fr 

T \ f*3 3S 

u \ 


I - _! 

Wffiijn 

l_j I 


i I !«; ! 

ft it!®;** 


R 

•e 


32 

33 

34 

ilcTEttffi! R. capitatum Maxim. 

M3^t±s5 . russatLm Palf. f. & 

Forrest 

-_?&f±ftj . rupicola W. W. Smith 

var. rupicola 

+ 

+ 

+ 

+ 

+ 

+ 






ffi -ho 


ifc iCtisC R- rupiocola var. chryseum 









35 

(Calf. f. & Ward) Philipson & 

+ 

+ 






* ihj 


Philipson 

1 






j 


. rupicola var muliense 

( 






i 

35 

(Pal i. f. & Forrest) Philipson 


+ 







& Philipson 

| 






i 

3T 

I1PJ G fiB"J R. setosum D. Don 

+ 







i m. 










1 EPlt. 

38 

R . maowenense Ching et 

| 






1 


H. P. Yang 








39 

ffijiSi-iril R. zheguense Ching et. 


+ 








H. P. Yang 


_ 







40 

i!>il&th§3 R. xiguense Ching et H. 




+ 






P. Yang 









41 

11 R. laboIengenseChing et 

1 









H. P. Yang 









42 

CIS tin) R- joniense Ching 




+ 






et H. P. Yang 

i 








43 

icPlttfev R. taibaiense Ching 

! 


+ 







et H. P. Yang 









44 

IJDhiiRl R . declivatum Ching 

i 


+ 






et H. P. Yang 

i 







45 

flnlpthfiS R- qinghainese Ching ex 

i 




! 1 

+ ’, ! 



Wang Wei-yi 



_ 



i 



^Cl&f® G. L. *0.^arCWfl{,si^, 

m a £ SI] & % tf 1 10] * - >i£ Bi li ^ ft, 

mmk, -'I'Mjei 

mi7£irift>m£®uz±° 

2 o 


— 79 










*2 


# m a « 


1 • ft & 

24. 

2 • 

25. m\-B^k 

3 . 

26. 

4 . K, 

27. 

5 . ^4f-*feS±^7r®fe 

28. 

6 . n)-#ife^ 

29. ^71*^ 

7 • 

30. ftSS5£ 

8 • vjrftMVi 

31. if£SJfc»t^ 

9 ■ 

32. 

10. of-jtTgjt 

33. TEMfl-SIt&tf 

11 . bHJ« 

34. 

12. Bf-Sg|5 

35. ffilf&S? 

13. H-XTMM& 

36. ig-silS 

14. fff 

37. m&5RMWi&8t 

15- uf-M-TESlM-Mife 

38. tzmm 

16. 

39. ^Sf-KgF 

17. 

40. -&&&& 

18. 

41. 

19. BfltT®,W J fin *£~ ft 

42. 

20. [i-]-j=!f PiEJ #L?>5 

43. 

21. 

44. 

22. 

45. dl la 

23. 

46. ;§s®!g 


mm t n a=45^ otu' s ), n n 

><n=46^tt^) nc&sitfg*gp$ 0 ^w^3f®iSiePi±a£fTf ^gginT. 

*ij = — 1 -^ u - (* = 1»2; = l f 2-,«)o 
° i 

y,j &j|C&&igi *,i 

^=■7-27^, •s'j=[~ 7 ^r" i?J Cy ij —^) 2 ] * 


— 80 — 





■¥■ m 

0.4716 

0.3101 

& it 

0.3419 

0 5508 

WPGMA 

0.2562 

0.1898 

(0=0.1) 

! 

0 3366 


1.1906 

0.T636 

M 'Cl' 

j 0.3205 

0.2544 

UPGMA 

j 0.2296 

0.1552 

03=0.1) 

0.3363 

0.2743 

5T £ 09=0.1) 

; 0.3003 

0.1898 

S pearman 

j 0.4861 



I 






_hfiO WPGMA iAL®o 

^4jh1E <f£Ai.#..VP4rt/U & y i'*2f&ffajs#i±li£ ; £ 

asrtf Wj 9 ~ 10 tXiu il fi L'b$3£Jit^ 


r 



21 
J 2 


i^m, ^iii^fttiii ^tu) 

$(Yli T i^.^iiM 1 ! 1 P.Tl'fc Jc'l i>> 





f 


tE 


7 

a 

£ 

23 

.24 


3S 


»- - - - -1 1 ■ ■ T ■ ■ ' ■ I I H t | -. 

—*3 -c- -*/' 40 *y 42 ^3 «4 «3* e -7 a & o? />o 


Si ttRftSftilitfcRVfittSIS 


^ m ^ ft ft 
& ifcfli’ 

jl] J ULi i--j Sv Y: 15 t ii i 

^ SiSV ?i O JAfe 'rn tkisc 

‘EiV&i'jY 

m 

<\-& a U&bXMWffc&Z. 

imm, 

/-Eitbw. 

>Hi II Kfc'-Hs fi 1 E U Ol %?f- i:!I'J 

-p\ \V 

itiil o 

(-0 AvHi^iSBfrMY 

ii'j^iM, t h'Wj-] dfcjsfeiiT’i '; : j 

5F: ill Itl Ju' fyji 9 t 'I/ Ai 
III, «lljl¥ Grex Lappo- 
nica ifi!l§il§¥ Grex Rigi- 


da H. r. Yang, Grex nov. fiE4£HU #»k» h7'Mfi';$Jii% &M 

^i'lH-giio 2 &PJ.±o 

for.&H> mmmjs, i£&fc 0 ^%imY~&my\-o 

mjwu-2« 0 am 


— 82 — 





.awaKSifem D=o.6999^#aT^7jc¥o 

1. m s w, 

-¥-£1916^ I. B. Balfour 6 ^ 

3(Subseries)j 1975^ M. N. Philipson et W. R. Philipson 
(Group) 0 PpTffiMS 

*pM*gi¥* jwa& m n & otu 7, 

3, 9, 10} OTU 27, 26, 24, 23, 22, iLj£ 

41, 40, 39, 44, 43, 30, 29, 28fn®LUi¥'T-JP$i£ 
mfttb OTU 2, 3,4, 5} I&13, 16, 15, 14, 12, 

|0]iTOMl OTU 19, 18, 20, fP21, 37, OTU 

34, 36, 35, 32, 31tP£ **£j§tH£-Ut2o 5fefn 

2. £yntim_h, mmmmmmt, mm&jk 

&&&#-'>» uHcS^/PMj Bfcift 

6, OTU 22, 23, 24, 26, 

OTU38, 42 c OTU 25 

WIJAb^Sfe'&fKj OTU 7, 8, 9, lOfa&Wffijn&IStt OTU 45, 41 

-3820, ;®^tiP6fn0flvi^#'i'$j3c^o i5E^iii@f4 , !)liJS.B^:tljii3M^^3 
m&mx otu 2 , 3, 4, 5, otu 12, 

14, 15, 16, 13fPiaitfe^-*^^6t-*^;-=^0 fi® IS ffil OTU 21, 

.37, 17, 19, 18, 20 o OTU 1, ll}^f-fcM^ U ft IS 

ffcffijAn&jSJf|& OTU 33, 34, 36, 35, 32, 31 0 

oTue^Hjnr#M#, u-„ M&ffcift 
k?jiu mtmim^mm, otu 37&w 
..SJMftfc, PP£, I4Wfl-o &3;4« 

At, 

m, Kiffjiu 0» oTU28a^s® 


— 83 — 



su MifUic 7Th ffi] OTU 31, ± 

< 13 ' 14 > 

ft 1*1 -( — #7713 at itR & itm 7, 

*771®, ?£M 6 ^ 3 Eotui, &&H&E 

MtHi-43ESI Subsect. Heliolepida £itSUl#SSU J5* 


OTU 31 B*fttr*7. 

JHM, 773E»75.5% 0 Ifijll.7 

m^vo mrtfLUttrtiiEfii^fe m 4 '&, m^nt ?rM 4 1 £>„ 
c::> )m 7 ^ 7 fo&vk'&WLikfi #s0«j 777Sc , - J m/7> %%m\n : 


1. M. N. Philipson et W, R. Pbilipson f OTU 28, 


29, 30fnOTU 34,35,36#^^MSLm^^Sl^Jo 

rtf 70.8273, 0.7355,ift$^{fJte^?&^»$&ftfi^o 

2. J. Cullen OTU 371)3 jc^rtflllMl*!, Hl&77 


e^r^c m otu 

3 . otu 38, 39 , 


4B3c^M 0.2543 o 
40, 41, 42, 43, 44, 


otu n, 7 0 . 6999 , # 


£iJ4Z7#&J7K7o 


ABSTRACT 

The present paper is concerned with numerical classifica¬ 
tion of Rhododendron Subsect. Lapponica . An original data ma¬ 
trix with 45 OTU's 46 characters were recorded. After stan¬ 
dardization of charaters, computed the correlation and distan¬ 
ce matrices, which are the quantitative representation of the 
similarity between every pair OTU' s and then, carry out the 
cluster calculation. There are Yarious cluster methods, nam<- 
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If, single linkage, complete linkage, UPGMA, WPGMA, cen 

troid, median, and so on. By means of the synthetic compara¬ 
tive coefficients (in Table 3) for the criteria of classification, 
The WPGMA based on correlation matrix is adapted as a re¬ 
sult of this computation. The dendrogram of WPGMA is pre- 
■sented in Figure. 

I . The results displayed by dendrogram serve to reveal 
the rule of group classification and evolution, i. e. the Rho¬ 
dodendron Subsect. Lapponica can be divided into two groups : 

'Grex Lapponica and Grex Rigida H. P. Yang, Grex nov. 

1 . On affinity relationship , the characteristics of the 
scales on lower surface of the leaf has always been attached 
great importance by many experts. In our dendrogram it is 
also shown that the colours and density of the scales on lower 
surface of leaf would be characteristic of affinities among 
species. 

2. Evolutionally, the general tendency of variation in 
the genus Rhododendron is also evident in this subsection as 
for example, the calyx lobes are from large to obsolete, stig¬ 
ma from long to short, the colour of the scales from pale to 
darker and the pale coloured scales tend to be widely spaces, 
and to from irregularly bicoloured ones down to clearly bico¬ 
loured ones. 

£. Geographically, the Rhododendron Subsect. Lapponica is 
very rich in species in west Sichuan and north-west Yunnan, 
accounting for 75.5% of whole subsection, besides almost all 
of the primitive types are included. The percentage of the 
■ endemic species in high up to 64.-4%, including most of the 
primitive and advanced types. Therefore this region is not 
only the original centre of this subsection, but also the centre 
of differentiation and development. 

II . The result of numerical classification indicated on the 
■dendrogram is generelly in concord with that of the classical 
taxonomy. 
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